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ABSTRACT 

Strong selection effects are present in observational samples of cataclysmic variables 
(CVs), complicating comparisons to theoretical predictions. The selection criteria used 
to define most CV samples discriminate heavily against the discovery of short-period, 
intrinsically faint systems. The situation can be improved by selecting CVs for the 
presence of emission lines. For this reason, we have constructed a homogeneous sample 
of CVs selected on the basis of Ha emission. We present discovery observations of the 
14 CVs and 2 additional CV candidates found in this search. The orbital periods of 11 
of the new CVs were measured; all are above 3 h. There are two eclipsing systems in 
the sample, and one in which we observed a quasi-periodic modulation on a ~ 1 000 s 
time-scale. We also detect the secondary star in the spectrum of one system, and 
measure its spectral type. Several of the new CVs have the spectroscopic appearance 
of nova- like variables (NLs), and a few display what may be SW Sex star behaviour. In 
a companion paper, we discuss the implications of this new sample for CV evolution. 

Key words: binaries - stars: dwarf novae - novae, cataclysmic variables. 



1 INTRODUCTION 

Cataclysmic variable stars (CVs) are semi-detached binary 
stars, consisting of a white dwarf primary accreting from an 
appro ximately main-sequence companion (see e.g. IWarneij 
1 19951 ). The mass transfer is caused by orbital angular mo- 
mentum loss, which also drives the secular evolution of CVs. 

At long orbital periods (Port 3h), angular momen- 
tum loss through magnetic braking is thought to domi- 
nate over that resulting from gravitational radiation. Ac- 
cording to the 'disrupted magnetic braking' model of CV 
evolution, magnetic braking stops when Porb reaches ~ 3h, 
the secondary loses contact with its Roche lobe, and grav- 
itational radiation i s left as the only angular momentum 
loss mechanism (e.g. Robinson et al.iri98ll : lRappaport et al.l 
1 19831 : ISpruit fc Ritteij Il983l ). The secondary only regams 
contact with its Roche lobe when gravitational radiation 
has decreased Porb to ~ 2 h. This model explains the pro- 
nounced drop in the number of CVs at 2 h < Porb 3 h, 
called the period gap. 

Mass loss from the secondary increases its thermal time- 
scale, so that, for CVs below the period gap, this even- 
tually exceeds the mass-transfer time-scale (even though 
the mass loss time-scale increases as M2 decreases). When 
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this happens, the secondary is not able to decrease its ra- 
dius rapidly enough in response to mass loss, so that the 
orbital ev olution slowly moves back through longer peri- 
ods (e.g. Paczvnski [l98ll : IPaczvnski fc Sienkiewic j Il98ll : 
iRappaport et al.lll982t ). CVs in this final phase of evolution, 
where Porb is increasing, are referred to as 'period bounc- 
ers'. The reversal in the direction of change in Port causes 
the period minimum — a sharp cut-off in the Porb distribu- 
tion of hydrogen-rich CVs at about 76 min. 

Magnetic braking is much more efficient than gravita- 
tional radiation at removing angular momentum — the re- 
sulting mass transfer rates (AI) above the gap ar e roughly 
10 to 100 times larger than below the gap (e.g. Pat te rsonI 
11984 ). This implies that long-period CVs are intrinsically 
bright, and also that the long-period phase of the evolution 
of a CV is very short-lived. The majority of CVs should 
therefore be short-period, low-M (and therefore intrinsically 
faint) systems. In fact, even the time taken to evolve from 
the bottom of the period gap to the period minimum is 
short compared to the age of the Galaxy, so that most CVs 
should be period bouncers. Population synthesis studies pre- 
dict the relative sizes of the long-period, short-period, and 
period bouncer populations (roughly 1 : 30 : 70), as well as 
the absolute size of the Galactic CV population (e.g. iKolbl 
1 19931 : iHowell et al.|[l997h . However, the predictions of rel- 
ative sizes of sub-populations, as well as the overall space 
density of CVs, have been disputed on observational grounds 
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(e.g. Patterson 


1984:|Patterson 19981; 


Gansicke et al.ll2002l: 


iPretorius et al 


2007al: Pretorius et alj 


20071J). 



A meaningful quantitative comparison between obser- 
vations and theory is only possible if observational selection 
effects can be accounted for. This requires that the criteria 
for inclusion in the observational sample are well-defined, 
and preferably homogeneous. Furthermore, the typical in- 
trinsic brightness of the lowest-M CV population that can 
be probed by a given survey clearly depends on the survey 
flux limit. If this limit is too bright, the survey has no sen- 
sitivity to any but the intrinsically brightest (and rarest) 
CVs. 

Several complete, uniformly selected CV samples al- 
ready exist, e.g. those that resulted from the Palomar 
Green Survey, the ROSAT Bright Survey, and the ROSAT 
Nort h Ecliptic Pole Survev (iRingwaldl 1 19931 : ISchwope et^ 
l2002l : IPretorius et"aLl l2007bl ). On going surveys, e.g. the 
Hambur g Quasar Survey, a n d the Sloan Digita l Sky 
Survev iGansicke et all |2002| : lAungweroiwit et all 12009 : 
ISzkodv et al.l I2OO2I . 2003. 2004, 2005, 2006, 2007) are in 
the process of producing similarly well-defined, but much 
deeper, samples. 

AU CV samples are affected by a flux-limilQ, which al- 
ready implies a bias against intrinsically faint systems. But 
it is in fact very difficult to construct a sample that is reason- 
ably large and deep, and purely flux-limited. Of the surveys 
mentioned above, only the very shallow ROSAT Bright Sur- 
vey, and the very small ROSAT North Ecliptic Pole Survey 
do not contain a blue cut, in addition to a flux limit. The 
surveys that incorporate a blue selection are biased against 
low-M CVs, since these systems are not only intrinsically 
faint, but also relatively red. The single property through 
which the most CVs have been discovered is large ampli- 
tude variability. It is not easy to quantify the selection effects 
acting on the CVs discovered in this way, but they certainly 
also favour intrinsically brighter systems, since low- A/ CVs 
undergo less frequent outbursts. iGansickd (| 2005) reviews all 
surveys that have discovered sizable samples of CVs. 

The presence of Balmer emission lines in the spectra of 
most CVs provides an alternative to the commonly used 
blue- and variability-based selection techniques. Selecting 
CVs for line emission discriminates only against the dis- 
covery of the intrinsically rare CVs with very bright, opti- 
cally thick discs. In fact, there is a well known (and theo- 
retically expected) anti-correlation between the equivalent 
widths ( EWs) of Balmer emission lines and t he luminosity 
of CVs (|Patterson|[l984l : IWitham et al.ll2006l : we wiU take 
EWs of emission lines as positive throughout). 

A few surveys have already exploited the promise of 
discovering CVs via emission lines. CVs are selected from 
the Hamburg Quasar Survey based in part on H/3 emission. 
One of the selection criteria for CVs from the Calan- Tololo 
Survey is Balmer emission lines (|Tappert et al.ll2004l ). The 
INT Photometric Ha Survey of the Northern Galactic Plane 
(IPHAS) is currently bein g use d to find CVs (iWitham et al.l 
I2OO6I : IWitham et alJlioOTi ). and lRogel erall (|2006l ) describe 
another Ha-based search for CVs. Ha emission has also been 
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used to identify CV candidates in globular clusters (e.g. 
iBailvn et al.]| 19961 : ICool et al.|[T995l ) 

The AAO/UK ST SuperCOSMOS Ha Survey (SHS; 
iParker et al.|[2005l ) is currently the best available southern 
hemisphere resource for identifying Ha emission line point 
sources. One CV has previously been di scovered in this sur - 
vey, partly on the basis of Ha emission (|Howell et al.ll2002l ). 
We have carried out spectroscopic follow-up of sources in 
this survey with R < 17.5, selected for Ha emission. This 
has allowed us to construct a small, homogeneous sample of 
CVs. 

We present discovery spectra of 16 new CV candidates 
selected from the SHS, as well as time- resolved observa- 
tions that have confirmed 14 of these systems as CVs, and 
yielded orbital period measurements for 11 of the new CVs. 
The sample will be used to derive constrai nts on CV evolu- 
tion theory in a subsequent paper (,Prctorius fc Kniggell2008l : 
hereafter Paper II). 



2 SELECTION OF TARGETS 

The SHS is a photographic survey performed with the UK 
Schmidt Telescope (UKST), and scanned by a digitizing ma- 
chine called SuperCOSMOS. The survey imaged the south- 
ern Galactic plane in R and Ha , d own t o a limiting mag- 
nitude of ~ 20.5 (see iParker et al. 20051 for a detailed de- 
scription), /-band photometry from an older UKST survey 
is included with the Ha and R data and was used in our 
target selection. 

We selected objects that are clear Ha excess outliers in 
the R — Ha ys R — I colour-colour plane for spectroscopic 
follow-up. Most of the target sample was restricted to ob- 
jects brighter than R — 17.0, but we also considered objects 
with 17.0 ^ R < 17.5 for one of our identification spec- 
troscopy runs. Two CV candidates were found in the fainter 
magnitude bin. The selection criteria and sample complete- 
ness will be discussed in more detail in Paper II. 

Fig. [1] gives finding charts for the new CVs and CV 
candidates turned up by the search, and Table [T] lists 
J2000 coordinates, broad band magnitudes. Ha excesses and 
equivalent widths, orbital periods, and lower limits on dis- 
tances. We will name objects using their right ascension 
as 'Hahhmmss'. Where two values of EW(Ha) are given, 
the first is obtained from the identification spectrum, and 
the second from the average of higher resolution spectra of 
that system. Errors in the equiv alent widths were es t imate d 
using the method described bv lHowarth fc Phillips! (|l986l ). 
Near-infrared magnitudes are from the Two Micron All Sky 
Survey (2MASS; Skrutskio et al. 2006fl The optical mag- 
nitudes listed in Table [T] are from SuperCOSMOS scans of 
the UKST Blue Southern and Equatorial Surveys (B), the 
UKST Red Southern and Equatorial Surveys {R2), the ESQ 



2 Ha092751 was not detected in Ks by 2MASS; the 95% confi- 
dence lower limit on Kg is given as 16.65. This implies either very 
unusual near-IR colours for the source, or variability between the 
difi^erent IR images (which were taken on the same night). How- 
ever, the number-magnitude count of sources detected in a 5 arc 
min radius around the position of Ho092751 indicates that the 
magnitude limit of the Kg-hand image is about 15.7. We will 
adopt this more conservative limit. 
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Table 1. Coordinates, broad band magnitudes, R — Ho excess. Ho equivalent widths, orbital periods, and lower distance limits for the 
CVs and CV candidates. 



Object / coordinates 


B 


R 


R2 


Ri 


I 


J 


H 




R — Ho 


1jW(Ho)/A 


Porb/n 


di/pc 


Notes 


073418.56-170626.5 


17.8 


16.7 




18.3 


17.4 


16.23 


15.93 


>14.9 


0.47 


61(6) 


3.18542(5) 


320 


1,2,3 


074208.23-104932.4 


16.5 


15.3 


15.4 


16.0 


14.3 


14.26 


13.59 


13.36 


1.21 


63(3), 45(1) 


5.706(3) 


490 


4,5 


074655.48-093430.5 


13.8 


14.0 


13.6 


13.4 


13.3 


13.47 


13.29 


13.19 


0.46 


27(1), 23.6(3) 


3.3984(4) 


180 


6 


075648.83-124653.5 


18.3 


16.0 


17.0 


17.0 


16.2 


15.39 


14.73 


14.61 


0.61 


43(7), 47.1(6) 






7 


092134.12-593906.7 


17.3 


16.8 


16.7 


16.9 


16.7 


16.49 


16.20 


>15.8 


0.53 


56(6), 43.7(4) 


3.041(9) 


530 


8 


092751.93-391052.3 


16.4 


16.2 


16.8 


16.3 


16.1 


15.72 


15.54 


>15.7 


0.35 


15(2), 20.0(3) 


4.1(3) 


770 


9 


094409.36-561711.4 


17.5 


16.2 




18.4 


16.7 


15.72 


15.40 


14.96 


0.99 


66(4), 67(1) 


4.506(4) 


520 


1,2,3,8 


102442.03-482642.5 


17.1 


16.4 


17.6 


16.4 


16.2 


15.83 


15.57 


15.41 


0.94 


125(2), 122(1) 


3.673(6) 


580 


3 


103135.00-462639.0 


17.4 


16.3 


17.2 


16.9 


16.3 


16.04 


15.65 


15.52 


0.39 


35(4), 19.4(3) 


3.76(2) 


630 


9 


103959.96-470126.1 


17.0 


16.4 


16.9 


16.7 


16.8 


15.87 


15.69 


15.63 


0.95 


31(3), 20.2(5) 


3.785(5) 


670 


9 


112921.67-535543.6 


16.3 


15.5 


15.9 


16.1 


15.3 


15.27 


15.17 


15.12 


0.33 


23(2), 17.4(5) 


3.6851(4) 


510 


9 


115927.06-541556.2 


18.6 


17.4 


17.6 


17.5 


17.2 








0.57 


57(15) 






10 


122105.52-665048.8 


17.8 


17.3 


17.5 


16.9 


17.4 


16.43 


>16.3 


>16.4 


0.58 


22(3), 66.0(5) 






7,9,11 


130559.50-575459.9 


17.2 


16.5 


16.4 




16.2 


15.99 


15.55 


>14.9 


0.59 


41(4), 58.3(5) 


3.928(13) 


500 


8 


163447.70-345423.1 


16.8 


16.7 


16.7 


17.0 


16.3 


15.88 


15.42 


>15.7 


0.61 


36(5), 34(3) 






3,9 


190039.83-173205.5 


17.6 


16.8 


17.3 


16.9 


17.8 


15.66 


15.45 


15.11 


0.34 


26(5) 






9,10 



Notes: (1) Eclipsing system. (2) Possibly an SW Sex star. (3) Large amplitude variability. (4) Secondary star spectral type MO ± 1. (5) 
ROSAT source. (6) Bowen blend detected. (7) Highly variable Ho line profile. (8) Strong HellA4686 emission. (9) Spectroscopic 
appearance of a nova-like variable (NL). (10) Classification as a CV not certain. (11) Probable quasi-periodic oscillation (QPO) 

detected in one light curve. 



Schmidt Telescope Red Southern Survey {S < —17.5°) or 
(for -17.5° < 5 < +2.5°) the Palomar-I Oschin Schmidt 
Telescope (POSS-I) Red Southern Extension (Ri), and the 
UKST near Infrared Southern Survey (/). The orbital period 
measurements are discussed in Section |31 and lower limits 
on the distances to our sources (d;) are derived in Section [S] 



3 OBSERVATIONS 

We obtained follow-up observations at the South African 
Astronomical Observatory (SAAO), the European Southern 
Observatory (ESO), and the Cerro Tololo Inter- American 
Observatory (CTIO). We initially took identification spectra 
of 460 objects (out of a total of 507 targets; see Paper II). 
Time-resolved observations of the objects that we classified 
as CV candidates were obtained later. 



3.1 Identification spectroscopy 

Medium-resolution identification spectra were taken with 
the Grating Spectrograph on the SAAO 1.9-m telescope. 
The no. 7 grating was used in combination with a slit width 
of I'.'S, yielding spectral resolution of ~ 5A over the wave- 
length range 3 700 to 7 200 A. Each object spectrum was 
bracketed with arc lamp exposures (taken with the tele- 
scope in the same position) to provide wavelength calibra- 
tion. The flux calibration was ach ieved by observing spec - 
trophot ometric standard stars from lStone fc BaldwinI (Il983l ) 
and Hamuv et al.l (|l994l ) on all except the nights of worst 
transparency. Note, however, that many of the identiflca- 
tion spectra were obtained under non-photometric condi- 
tions; the absolute flux calibrations of some of the spectra 
shown below are therefore not reliable. The data were re- 



Table 2. The discovery observations. Dates are for the start of 
the night, and ti„t is integration time. 



Object 


Date 




HJD 2453000.0-1- 




Ha073418 


2006 


Mar 13 


808.27607324 


1200 


Ha074208 


2006 


Mar 4 


799.37595528 


1100 


Ho074655 


2006 


Feb 28 


795.34335764 


900 


Ha075648 


2006 


Apr 5 


831.26266972 


1200 


Ha092134 


2006 


Mar 4 


799.40790090 


1300 


H0O9275I 


2006 


Mar 4 


799.42938229 


1200 




2006 


Mar 5 


800.40408050 


1200 


Ho094409 


2006 


Mar 5 


800.43760606 


1200 


H0IO2442 


2006 


Mar 7 


802.43638892 


1000 


Hal03135 


2006 


Mar 11 


806.42886098 


1300 


Hal03959 


2006 


Mar 3 


798.45787022 


1200 


H0II292I 


2006 


Mar 7 


802.48228168 


1100 


H0II5927 


2005 


Jun 6 


528.25724689 


1300 


H0I22IO5 


2005 


Jun 2 


524.27931099 


1300 




2006 


Mar 5 


800.52630675 


1200 


Hal30559 


2006 


Mar 3 


798.54565116 


1300 




2006 


Mar 3 


798.56223782 


1300 


Hal63447 


2006 


Apr 4 


830.54425480 


1200 


Hal90039 


2005 


Jul 26 


578.50057109 


1800 



duced usin g standard pr ocedures in lRAr|f|, including optimal 
extraction (iHornelll98^ ). 

Further details of the discovery observations are listed 
in Table (2] Spectra of the 16 objects identified as CV can- 
didates are shown in Fig. (2] Our classification of an object 
as a CV candidate relies mainly on the detection of broad 
Balmer emission lines. 



^ IRAF is distributed by the National Optical Observatories. 
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Figure 1. 4' X 4' finding charts of the new CVs and CV candidates, made using UKST ij-band plates digitized by SuperCOSMOS. The 
charts arc labelled with the right ascension of the sources. North is at the top and east to the left in all images. 



3.2 Time-resolved spectroscopy 

In order to confirm the nature of our CV candidates 
and measure tlie orbital periods, we obtained medium- 
resolution, time-resolved spectroscopy of 13 of the systems. 
The brighter objects were observed with the SAAO 1.9-m 
telescope and the Grating Spectrograph, using grating no. 6 
and a slit width of I'.'S. These spectra have ~ 2 A resolution 
over the wavelength range 5 220 to 6 960 A. We obtained ad- 
ditional data for 3 of the SAAO targets with the Cassegrain 
spectrograph on the CTIO 1.5-m telescope. The spectro- 
graph was equipped with grating no. 47, which produced a 



spectral resolution of ~ 3.1 A, and covered wavelengths be- 
tween roughly 5 740 and 6 850 A. Our fainter targets were 
observed with the ESO New Technology Telescope (NTT) 
and the ESO Multi-Mode Instrument (EMMI). We used the 
Red Medium-Dispersion (REMD) mode with grating no. 7, 
in combination with a 1" slit. These spectra cover the wave- 
length range 5 550 to 7035 A at ~ 2.3 A resolution. The 
observing log for the time-resolved spectroscopy is given in 
Table 131 

Regular arc lamp exposures were taken to maintain 
an accurate wavelength calibration, and spectrophotomet- 
ric standards were observed on each night to allow for flux 
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Figure 2. Identification spectra of the newly discovered CVs and CV candidates, obtained with the SAAO 1.9-m telescope. The panels 
are labelled with the right ascensions of the sources. All objects show the broad Balmer emission lines commonly seen in CVs. He I lines 
are detected in most, and HellA4686 in some cases. For the systems where we list two observations in Table [2] (Hq:092751, Hq:122105, 
and Hal30559) the spectrum shown here is the average of the two. 



calibration (as with the identification spectroscopy, many of 
these observations were obtained under conditions of poor 
transparency and seeing, but, since the purpose of the ob- 
servations is to measure orbital periods, the fiux calibra- 
tion is not important). The time-resolved spectra were also 
extracted using iraf. The wavelength calibration for each 



object spectrum was performed by interpolating the disper- 
sion solutions (from fits to the positions of the arc lines) of 
the two arc lamp spectra taken before and after that object 
spectrum, and nearest to it in time. 

We computed radial velocities from the Ha lines, 
using the Fourier cross correlation method described by 
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Table 3. Log of the time-resolved spectroscopy. Dates are for the start of the night, and ti„t is the integration time. 



Object 


Date 


HJD 2450000.0+ 




no. of spectra 


telescope 


H«074208 


2007 Jan 23 


4124.57268179 


600 


36 


CTIO 1.5-m 




2007 Jan 31 


4134.29443787 


900,800 


21 


SAAO 1.9-m 




2007 Feb 2 


4134.29443787 


900 


12 


SAAO 1.9-m 




2007 Feb 3 


4135.28935988 


900 


22 


SAAO 1.9-m 


Ha074655 


2007 Feb 7 


4139.34209354 


900,600 


31 


SAAO 1.9-m 




2007 Feb 8 


4140.27308756 


600 


18 


SAAO 1.9-m 




2007 Feb 9 


4141.27007383 


600 


25 


SAAO 1.9-m 




2007 Jan 25 


4126.58152204 


600 


27 


CTIO 1.5-m 


Ha075648 


2007 Mar 4 


4164.65852881 


800 


9 


ESO NTT 




2007 Mar 5 


4165.54372639 


800 


21 


ESO NTT 


Ha092134 


2007 Mar 7 


4167.52424914 


700 


16 


ESO NTT 




2007 Mar 8 


4168.52563157 


700 


13 


ESO NTT 


Ha092751 


2007 Mar 6 


4166.52376369 


600 


24 


ESO NTT 


Ha094409 


2007 Feb 6 


4138.30240186 


1000 


22 


SAAO 1.9-m 




2007 Feb 12 


4144.29204597 


1000 


18 


SAAO 1.9-m 




2007 Feb 13 


4145.29538755 


1000 


20 


SAAO 1.9-m 


Hal02442 


2006 Apr 9 


3835.23557962 


800 


33 


SAAO 1.9-m 




2006 Apr 10 


3836.29186014 


800 


27 


SAAO 1.9-m 


Hal03135 


2007 Mar 7 


4167.70237491 


700 


20 


ESO NTT 




2007 Mar 8 


4168.65039829 


700 


14 


ESO NTT 


Hal03959 


2007 Jan 31 


4132.53336689 


800,1000 


9 


SAAO 1.9-m 




2007 Feb 2 


4134.42759928 


1000 


17 


SAAO 1.9-m 




2007 Feb 3 


4135.53816631 


1000 


8 


SAAO 1.9-m 




2007 Feb 4 


4136.41314177 


1000 


5 


SAAO 1.9-m 




2007 Feb 5 


4137.40624764 


1000 


20 


SAAO 1.9-m 


Hall2921 


2007 Feb 7 


4139.57558033 


1000 


6 


SAAO 1.9-m 




2007 Feb 8 


4140.41105671 


1000 


19 


SAAO 1.9-m 




2007 Feb 12 


4144.51294292 


1000 


6 


SAAO 1.9-m 




2007 Feb 13 


4145.53923773 


900,1000 


9 


SAAO 1.9-m 




2007 Feb 20 


4152.57276633 


900 


11 


CTIO 1.5-m 




2007 Mar 31 


4191.56402909 


900 


21 


CTIO 1.5-m 


Hal22105 


2007 Mar 4 


4164.76669129 


800 


14 


ESO NTT 




2007 Mar 5 


4165.78076644 


800 


7 


ESO NTT 


Hal30559 


2007 Mar 6 


4166.72655459 


700 


21 


ESO NTT 




2007 Mar 8 


4168.79295985 


700 


14 


ESO NTT 


Hal63447 


2006 Apr 9 


3835.56287275 


1000,1200 


8 


SAAO 1.9-m 



iTonrv fc Da^ l| 19791) . as implemented in the FXCOR rou- 
tine in IRAF. The radial velocities are found by correlating 
spectra with a template. The correlation is restricted to the 
wavelength range 6 450 to 6 650 A. The template spectrum 
used for the measurements of radial velocities of a given CV 
is made, over a few iterations, by shifting all individual spec- 
tra of that system to velocity (using the velocity measured 
in the previous iteration), and averaging them. In the cases 
where this method did not give satisfactory results (see e.g. 
Se ction | 4. 31 below), we used t he double Gaussian technique 
of I Schneider fc Yound l|l980l ). as implemented in the pro- 
gram MOLLY, written by Tom Marsh. Both methods give 
formal errors that appear to be too small in several cases 
(see Fig. [3)), but this is not a serious concern, since the am- 
plitudes of the orbital modulations are large compared to 
the uncertainty indicated by the scatter in radial velocity 
around these modulations. 

We succeeded in measuring spectroscopic orbital peri- 
ods for 10 systems. Fig. |3] shows Fourier transforms of the 
radial velocities of these CVs, together with phase-folded ra- 
dial velocity curves. The largest amplitude signal in every 
Fourier transform (marked by vertical bars in Fig. [3)l was 
assumed to represent the orbital modulation of the system, 



although most of the data sets are actually aliased. These 
periods were used to phase-fold the data. 
A function of the form 

i;(t) = 7-i^sin[27r(t -To/Port)] (1) 

was fitted to the radial velocity curves by least squares. To 
is the epoch of red to blue crossing of the radial velocity 
(i.e. inferior conjunction of the secondary, if the emission 
lines trace the motion of the white dwarf). The fits are 
shown with the data in Fig. O The radial velocities of CV 
emission lines usually do not trace the dynamical motion 
of the white dwarf reliably, probably because of contami- 
nation from higher velocity components (e.g. 'SmakI [l969l : 
[stover 1981; Marsh et al. 1987; He ssman e t al. 1989). How- 
ever, since all velocity components are nevertheless modu- 
lated at the orbital period, and since this is the only binary 
parameter we want to measure, we have made no serious 
attempt to find the true velocity of the primary. 

The radial velocity curve of Hq094409 has a rotational 
disturbance near phase 0. The points that are plotted as 
smaller symbols in Fig. [3] were excluded from both the 
Fourier transform and the fit. For all other systems we have 
used all observations listed in Table [S] 
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Figure 3. Fourier transforms and phase-folded radial velocity curves. Vertical bars in the Fourier transforms mark the periods used to 
fold the data. One cycle is repeated in the folded radial velocity curves, and the superimposed sine functions are least squares fits to the 
(unfolded) radial velocities. 



Phase binned trailed spectra are shown in Fig, O Ve- 
locities are relative to the rest wavelength of Ha, For the 
systems where we have time-resolved spectra from both 
SAAO and CTIO, data from only one of the telescopes were 
used to make the trailed spectra (SAAO data for Hq;074208 
and Hall2921, and CTIO data for Hq074655), Individual 
spectra were continuum-normalized before being folded and 
binned. 

Fig [5] displays average spectra for some of the objects 
with low S/N identification observations. These spectra 
were made by averaging all the time-resolved spectra of a 
given system, after shifting each spectrum to the rest frame. 



3.3 Time-resolved photometry 

In addition to the time-resolved spectroscopy, we obtained 
high-speed photometry of several of the new CVs, using the 
University of Cap e Town CCD photometer (UCT CCD; see 
lO'Donoghu^llOgSl ) on the SAAO 1-m and 0,76-m telescopes. 
Table |4] gives a log of the photometry. These observations 
were made in white light. With the UCT CCD, unfiltered 
observations give photometry with an effective wavelength 
similar to Johnson V, but with a very broad bandpass. The 
non-standard flux distribution of CVs and the use of white 
light means that the observations cannot be precisely placed 
on a standard photometric system. Observations of standard 
stars allow for a magnitude calibration that approximates 
Johnson V to within ~ 0.1 mag. We performed differential 
photometry, implying that colour differences between our 
targets and the comparison stars were ignored in correcting 
the photometry for atmospheric extinction. 

The light curves are shown in Fig, [6] The objects all 



display rapid flickering (the observational signature of mass 
transfer), and both Ha073418 and IIa094409 are found to 
be eclipsing systems. All light curves were searched for rapid 
oscillations, in part because we expected that a few of the ob- 
jects might be intermediate polars. We found no compelling 
evidence for coherent modulations on short time-scales in 
any of the photome try, but there is some indication o f a 
~ 15min QPO (e,g, [Patterson et alllToTTl : IWarnej|2004l ) in 
one of the light curves of Hal22105 (see Section r4,12|) , 



4 RESULTS FOR INDIVIDUAL SYSTEMS 
4.1 Ha073418 

The identification spectrum of Hq:073418 shows single- 
peaked Balmer, as well as He i and He ii A4686, emission lines 
on a reasonably flat continuum. 

We obtained high-speed photometry on two consecutive 
nights, and found that Ha073418 is a deeply eclipsing sys- 
tem. The light curves are displayed in Fig, [S] the run RP46 
data are shifted vertically by —0,6, and horizontally by 8 
orbital cycles. We were able to determine the cycle count 
over the two nights unambiguously using the eclipse tim- 
ings. To derive an ephemeris, we fitted a line to the times of 
minimum by least squares. The ephemeris of mid-eclipse is 



HJDniin = 2 454 127,33644(2) + 0,132726(2)E, 



(2) 



The absence of an orbital hump implies a high-Af disc, 
and the single-peaked spectral lines and V-shaped eclipse 
profile suggest that Hq073418 might be an SW Sex star (e,g , 
Thorstensen et al,l Il99ll : iRutten et al] Il992l : iHornd Il999l : 



Knigge et al,ll2000l ). The orbital period also fits in with this 
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Figure 4. Phase folded and binned spectra. Tlie individual spectra were normalized to the continuum before being binned. The grey 
scale is linear, with higher flux being darker. Minimum and maximum threshold value were set for some of the images, to enhance the 
contrast. 

Table 4. Log of the high-speed photometry. Dates are for the start of the night, and tint is the integration time (the photometer is a 
frame transfer CCD, so that there is no dead time between exposures). 



Object 


Run no. 


Date 


HJD 2450000.0+ 


Run Icngth/h 




telescope 


V 


Ha073418 


RP46 


2007 Jan 26 


4127.2845375 


3.67 


30 


1-m 


18.0" 




RP47 


2007 Jan 27 


4128.2790181 


6.65 


30 


1-m 


17.9" 


Ha074655 


RP53 


2007 Jan 30 


4131.2769557 


2.07 


8 


1-m 


14.0 


Ha075648 


RP49 


2007 Jan 28 


4129.2811127 


1.90 


10 


1-m 


16.6 


Ho092134 


RP50 


2007 Jan 28 


4129.3580250 


2.11 


10 


1-m 


17.0 


Ho092751 


RP51 


2007 Jan 28 


4129.4516001 


1.85 


10 


1-m 


17.8 


Ha094409 


RP54 


2007 Jan 30 


4131.3676657 


1.52 


10 


1-m 


16.7:" 


Hq:102442 


RP41 


2006 Apr 8 


3834.3277709 


3.58 


10 


0.76-m 


16.2 




RP42 


2006 Apr 9 


3835.2742616 


5.33 


10 


0.76-m 


16.0 




RP44 


2006 Apr 10 


3836.2993854 


3.40 


10 


0.76-m 


16.0 


Hq103135 


RP52 


2007 Jan 28 


4129.5336457 


2.30 


10 


1-m 


17.2: 


Hal03959 


RP45 


2007 Jan 24 


4125.5677782 


1.18 


10 


1-m 


16.3: 




RP48 


2007 Jan 27 


4128.5618716 


1.67 


10 


1-m 


16.2 


Hal22105 


RP31 


2005 Jun 10 


3532.2414425 


4.42 


30 


1-m 


17.5 




RP34 


2005 Jun 11 


3533.2653467 


2.48 


20,30 


1-m 


17.5 


Hal63447 


RP43 


2006 Apr 9 


3835.5055942 


4.12 


10,14 


0.76-m 


18.3 



Notes: ':' denotes an uncertain value; "average magnitude outside of eclipse. 



classification, since SW Se x stars are concentrated in the 
narrow period range 3-4 h (jThorstensen et al]ll99ll already 
noted that SW Sex stars occupy a narrow range in Porb\ 
iRodrfguez-Gil et ahllioOTl recently argued that they are the 
dominant CV population in this period range). However, 
without time-resolved spectroscopy it is not possible to clas- 
sify a CV as an SW Sex star with any certainty. 



4.2 Ha074208 



Ha074208 is probably the optical counterpart of the ROSAT 
source IRXS J074206.4-104929. It has Hi, Hei, and Hen 
emission lines, and a continuum that is red at wavelengths 
above ~ 5 000 A, and blue below ~ 4 200 A. Absorption 
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Figure 5. The averages of time-resolved spectra for tlie systems witii the lowest S/N discovery observations, and for which we obtained 
additional observations. Individual spectra were shifted to the rest frame using the measured radial velocities before being averaged. 



bands from a late-type secondary star are also clearly de- 
tected. 

We did not obtain any high-speed photometry of 
Ha074208. Time-resolved spectra were taken at both CTIO 
and SAAO. The Fourier transform of the radial velocity 
curve of the Ha line is shown, together with the phase folded 
radial velocities, in Fig. O From these data we measure 
Port ~ 5.706 ± 0.003 h; the cycle count is unlikely to be 
wrong. We were not able to measure the radial velocity of 
the secondary star. 

The red end of the spectrum can be used to measure 
the spectral type of the secondary. We find a rough estimate 
of M O ± 1, by visually co mpar ing the spect r a to t emplates 
from iJacobv et all (|l984 ) and IValdes et al.] (l2004l fl. Fig. ]7\ 
shows the observed spectra, together with three templates. 

We make the (very simplistic) assumption that the frac- 
tional fiux contribution of other components is constant 
with wavelength over the continuum bands indicated by 
horizontal bars along the bottom of Fig. [T] and find that 



* Note tha t the spectral classe s Ml and MO appear to have been 
inverted in lJacobv et al.l |l983). The spectrum classified as MOV 
is clearly later than the one labelled MIV in their fig. 2g. 



the secondary contributes between roughly 40 and 80% of 
the total flux at those wavelengths. The larger secondary 
contributions are found using the CTIO data. Our spectra 
are not well suited to measuring broad-band magnitudes, 
since the wavelength coverage is not wide enough, and the 
absolute flux calibration is not very reliable. However, we 
can estimate rough _R-band magnitudes of 15.8 ± 0.2 and 
16.1 ± 0.3 from the SAAO and CTIO data, respectively. 
Taking this at face value, the system was fainter when it 
was observed at CTIO, so that it is understandable that the 
secon dary makes a larger relative flux contribution in those 
data. lKnigg^ (120061 ') predicts Mr = 7.3±0.4 for a typical un- 
evolved CV secondary with spectral type between K7 and 
Ml. Using the exti nction models of iDrimmel et ahl (120031 ) 
and lAmdres fc L6pin c (2005) we estimate Ar = 0.3 ± 0.1, 
for distances up to between 500 and 1 000 pc along this line 
of sight. This leads to a distance estimate of 5801i^q pc 
for Ha074208. There is no direct evidence that the sys- 
tem has an evolved secondary (unevolved CVs at 5.7 h 
have secondary spectral types of about MO. 7: iKniggell2006l ). 
However, CVs with evolved secondaries p robably dominate 
the population at periods above ~ 5 h dBeuermann et al.l 
1 19981 : iBaraffe fc Kolbl I2OO0I : iPodsiadlowski et all |2003| ). If 



Ha074208 is an evolved system, the distance estimate is in- 
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Figure 6. Light curves for 11 of the new CVs. Details of the observations are given in Table |4] For the systems with observations on 
more than one night (Ha073448, Hal02442, Hal03959, and Hal22105), arbitrary shifts were appUod to one or two of the Ught curves, 
for display purposes, as specified in the text. 



An Ha-selected sample of cataclysmic variables - I. 11 




U I I I I I I I I I I I I I I I I I I I I I I I 

5500 6000 6500 7000 

Wavelength/A 

Figure 7. A comparison of the observed spectra of Ho074208 
witli late-type dwarf templates. All the spectra are normalized, 
and arbitrarily offset. The bold spectra are the SAAO discovery 
spectrum and the average of all spectra obtained at CTIO. 



valid, since it assumes the luminosity predicted for an un- 
evolved secondary. 



4.3 Ha074655 

At 1/ = 14.0, Ha074655 is the brightest CV in our sam- 
ple. The identification spectrum shows the double-peaked 
emission lines indicative of a high-inclination accretion disc, 
and a very blue continuum. In addition to Hi and Hei, 
we also detect HeiiA4686 and the C iii/N iii AA4640-4650 
Bowen blend in emission. 

Probably because of variation in line profile shape as 
a function of orbital phase (see Fig|4]), a cross correlation 
with a single template spectrum produces a non-sinusoidal 
radial velocity curve (there is no reason to suspect that the 
orbit is eccentric). We therefore measured radial velocities of 
this system with the double Gaussian technique. We used a 
Gaussian FWHM of 300 km/s, and separation of 1 600 km/s 
to obtain the radial velocity curve shown in Fig. [3] The best 
fit sinusoid gives a rather high radial velocity amplitude of 
208 km/s, which supports the suggestion that it is a high 
inclination system. For this object, we are able to discard 
other aliases as very unlikely to be the correct frequencies. 
The orbital period of Ha074655 is 3.3984 ± 0.0004 h. Our 
only light curve is shorter than the orbital period, and does 
not show any obvious orbital modulation. 



4.4 Ha092134 

The identification spectrum of Ha092134 has Balmer and 
He I emission lines superimposed on a blue continuum. The 
data also show strong Hen A4686 emission. A higher quality 
spectrum is displayed in Fig.O The light curve of Ha092134 
shows no modulation other than flickering. 

Time-resolved spectroscopic observations were taken on 
two consecutive nights. The Fourier transform and phase 
folded radial velocity curve are shown in Fig. O note the 
small radial velocity amplitude (the best fit gives 68.0 km/s). 
The strongest power in the Fourier transform of the ra- 
dial velocity curve is at 9.134 x lO"'^ mHz, corresponding 
to 3.041 h. There is some possibility that the period is the 
next strongest alias (3.479 h). None of the other aliases pro- 
vides acceptable fits to the data. Assuming that the largest 
amplitude signal represents the orbital modulation, the or- 
bital period is 3.041 ± 0.009 h. 

4.5 Ha092751 

The spectrum of Hq092751 has quite weak emission lines su- 
perimposed on a blue continuum (EW(Ha) is only ~ 20 A, 
and He I is barely detected; see Fig. [2] and [5]) . We obtained 
one short light curve, which shows the usual short term pho- 
tometric behaviour of a CV, and is plotted in Fig. [S] 

Since we have time-resolved spectroscopy from only one 
night, we can measure only an imprecise period of 4.1±0.3 h. 
Our data fortunately sample all orbital phases reasonably 
well (see Fig. [3} . The amplitude of the best fit to the radial 
velocities is 100.9 km/s. The trailed spectrum of Hq092751, 
displayed in Fig [J] shows the double-peaked Ha profile typ- 
ical of an accretion disc, and possibly also an S-wave com- 
ponent. 

4.6 Hq094409 

Balmer, Hei, and strong HeiiA4686 emission lines are de- 
tected in the spectrum of Ha094409. The lines are single- 
peaked in the identification spectrum, and the continuum 
is fiat. Although our only light curve of Hq094409 was ob- 
tained under poor conditions, it shows that this is an eclips- 
ing system. The eclipses are also seen in the time-resolved 
spectroscopy, both from the spectrophotometry and from 
the large rotational disturbance in the radial velocity curve 
(see Fig. El). 

If the largest amplitude signal in the Fourier transform 
of the radial velocity curve corresponds to the orbital modu- 
lation, then the orbital period of Ha094409 is 4.506±0.004 h. 
The orbital frequency might, however, be identified with 
several other aliases (the shortest acceptable period is still 
longer than 3 h). 

With phase photometrically determined, the red to 
blue crossing of the radial velocities is at about phase 0.15. 
One of the defining characteristics of SW Sex stars is a 
phase shift between Balmer emission lin e velocities and the 
expec ted velocity of the white dwarf (iThorstense n et al] 
Il99l| ). Two other factors, taken at face value, suggest that 
Ha094409 might be an SW Sex star. The first is that lines 
are single-peaked in the average spectrum, despite the high 
binary inclination. Secondly, the Ha line profiles seem to 
change as a function of orbital phase, with possibly central 
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absorption at some phases (another phenomenon observed 
in SW Sex stars). However, the phase shift in the radial 
velocity curve of Ha094409 is only marginally significant, 
since no concerted attempt was made to trace the motion of 
the white dwarf, and since our low quality eclipse photome- 
try does not allow us to determine phase very accurately. 
Thus, while there are some hints that Ha094409 might be 
an SW Sex star, our data are not good enough to allow for 
a firm classification. 



4.7 Hal02442 

The member of our sample with the strongest Balmer emis- 
sion is Hal02442, which has EW(Ha) ~ 120 A. Hei and 
He II A4686 are also detected in emission. Time resolved spec- 
tra were taken over two nights, and the sampling and data 
quality were sufficient to establish an unambiguous cycle 
count between the two radial velocity curves (see the Fourier 
transform in Fig. [S]). The orbital period of Hq:102442 is 
3.673 ± 0.006 h. We measure a quite large radial velocity 
amplitude (the best-fit amplitude is 188.3 km/s). The trailed 
spectrum given in Fig. |4] shows a pure S-wave modulation. 

We obtained three light curves of this system on con- 
secutive nights, the last two simultaneously with the time- 
resolved spectroscopy. These observations are displayed in 
Fig. [6] The run RP41 and RP44 data are shifted vertically 
by -1-1.6 and —1.4, respectively, and horizontally by -fl d 
and —Id, respectively. The photometry shows large ampli- 
tude fiickering, but nothing that can be recognized as an 
orbital modulation. 



4.8 Hal03135 

The identification spectrum of Hq103135 plotted in Fig. [2] 
has a blue continuum with Balmer and He ii A4686 emission. 
Hei A6678 is double-peaked in the average spectrum (Fig.fS)). 
We obtained one light curve of fairly low quality of this 
system; it is shown in Fig. [6] The short gap in the light 
curve was caused by poor conditions. 

We took a total of 34 spectra of Hq103135 over two 
nights at ESO. The Fourier transform has maximum power 
at 7.40 X 10"^mHz (3.76 h). It is also possible that the 
correct period corresponds to the second strongest aliases, 
at 3.22 h. Assuming that the highest amplitude alias repre- 
sents the orbital modulation, the period is 3. 76 ±0.02 h. The 
trailed spectrum shows that the Hq line profile is double- 
peaked at some orbital phases (Fig. |4]). 



4.9 Hal03959 

Hal03959 has a spectrum displaying Balmer, He ii, and very 
weak He i emission lines, and a blue continuum (see Fig. [5] 
and (5]) . Our two short light curves of this system are shown 
in Fig. [51 run RP45 was shifted vertically by —0.6, and hor- 
izontally by -1-3 d. 

The orbital period is most likely 3.785 ± 0.005 h, but 
aliases at 3.267 h and 4.498 h cannot be ruled out. The 
trailed spectrum shows what is probably a double-peaked 
disc component, as well as a fainter, higher velocity compo- 
nent. 



4.10 Hall2921 

Weak Balmer emission lines are detected in the spectrum 
of Hq112921, superimposed on a blue continuum. The Ha 
line profile is double-peaked in some of the higher resolution 
spectra, and Hei is weakly detected. We do not have any 
high-speed photometry of this system. 

The sampling of the time-resolved spectroscopy, taken 
at both SAAO and CTIO, is unfortunately far from optimal, 
with long gaps between different observations; for this rea- 
son there is some uncertainty in cycle count. The strongest 
signal in the Fourier transform is at 7.538 x 10~^ mHz (corre- 
sponding to 3.685 h). The next largest amplitude aliases are 
at 3.196 h and 4.352 h (see Fig. [3]). Assuming we have identi- 
fied the correct alias, the orbital period is 3.6851 ± 0.0004 h. 
The radial velocity amplitude is quite low (the fit gives 
96.9 km/s), but there is also a fainter, much higher veloc- 
ity modulation visible in the trailed spectrum (Fig. [4]). 

4.11 Hal30559 

The spectrum of Hq:130559 shows strong HeiiA4686, and 
broad Balmer and He i lines (see Fig. [5] and [S| ■ We did not 
obtain any photometry of this system. 

Time-resolved spectra of Hal30559 were taken on 6 and 
8 March 2007. The largest amplitude signal in the radial ve- 
locity curve of this system is at 7.072 x 10"^ mHz (3.928 h). 
However, there is clearly a serious aliasing problem (see the 
Fourier transform in Fig. [3| . The two nearest aliases are at 
4.273 h and 3.635 h. Assuming that the peak marked in the 
Fourier transform represents the orbital modulation, the or- 
bital period is 3.928 ±0.013 h. The radial velocity amplitude 
is large (the best fit has 244.4 km/s). The trailed spectrum 
in Fig. [4] shows only an S-wave. 

4.12 Ha075648 and Hal22105 

We obtained time-resolved spectroscopy of HQf075648 and 
Hq122105, but were not able to measure orbital periods 
from the data. The spectra of both objects contain Balmer 
and Hei lines in emission (Fig. [2] and Fig. We have 
only a single short light curve of Hq075648, taken under 
poor conditions, but it does show the flickering expected in 
a mass transferring system. The photometric variations in 
Hq122105 are faster and of slightly larger amplitude. Nei- 
ther system shows a photometric modulation that is readily 
recognizable as orbital. A Fourier transform of the run RP31 
light curve of Hq122105 shows that it contains a modulation 
with a period of roughly 920 s (this time-scale can be picked 
out in the light curve by eye). The signal was not present 
on the next night, and was probably a QPO (CVs in which 
QPOs have been detected usually do not persistently dis- 
play them, even when at t he same brightness; e.g. Warnerl 
l2004l : lPretorius' et al.|[200^ . Horizontal and vertical shifts of 
— Id and —0.6 mag were applied to the shorter light curve 
of Hal22105 (run RP34) displayed in Fig. [6] The photomet- 
ric and spectroscopic appearance of these two objects leave 
little doubt that they are both CVs. 

We observed Ha075648 and Hal22105 for 7.3 h and 
5.1 h, respectively, over 2 nights with EMMI, but failed to 
obtain plausible radial velocity curves. Radial velocities were 
measured using cross correlation with template spectra, and 
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Figure 8. Left hand panels show the equivalent widths of the 
Ha lines of Ha075648 and Hal22105 as a function of time for 
the longest spectroscopic runs on each of the systems. The Ha 
profiles of some spectra of Ho075648 (top) and Hol22105 (bot- 
tom) are shown on the right. These spectra are normalized to the 
continuum and vertically offset. Tick marks along the bottom of 
the EW curves indicate the spectra displayed in the right-hand 
panels; time increases upwards. Velocity is relative to the rest 
wavelength of Ho. 



also both a single Gaussian and a double Gaussian with a 
range of separations, for both the Ha and HeiA5876 lines. 
None of these techniques yielded sinusoidal radial velocity 
curves. The results obtained are reminiscent of the radial 
velocity curve of the SW Sex star V380 Oph, displayed in 
fig. 13 of iRodn'guez-Gil et al.1 (|2007l ). which shows a shorter 
time-scale variation superimposed on the sinusoidal orbital 
modulation. If the same behaviour is displayed by Ha075648 
and Hal22105, then we observed less than one orbital cycle 
in any one night. 

The reason for the difficulty in finding radial velocities 
appears to be that the line profiles change dramatically on 
quite short time-scales, so that different velocity components 
are measured in different spectra. Hal22105 also displays 
large variability in EW(Ha) . This is illustrated in Fig. [8] All 
standard techniques of measuring radial velocities assume 
that (at least) the line wings are constant in shape. The 
failure of these techniques here are therefore not surprising. 

EW flari ng is observed in inter mediate p olars and SW 
Sex stars (e.g. [Morales- Rueda et aLlfTgOG. : Smith et al.lll99^ : 
iRodrfguez-Gfi fc Martinez-PaisI I2OO2I ). Strong HeiiA4686 
emission would support an interpretation of these two sys- 
tems as magnetic CVs; however, it is not detected in either 
system, and, if it is present, it is significantly weaker than 
H/3. The very structured and variable line profiles, as well as 
the EW variations in Hq122105, may indicate SW Sex star 
behaviour, but additional observations, perhaps of higher 
time and/or spectral resolution, are required to determine 
the CV types of these two systems, and measure their peri- 
ods. 



4.13 Hal63447 

In addition to the noisy discovery observation, we obtained 
a few higher resolution spectra, as well as a light curve. 



of Hal63447. Spectra of the system display broad Balmer 
emission lines, and also Hei A5876 emission (see the average 
spectrum in Fig. O . The light curve plotted in Fig. |S] also 
shows the flickering typical of CVs. We are confident in the 
classification of Hq163447 as a CV, but neither our time 
resolved spectroscopy nor photometry allows us to measure 
an orbital period. 



4.14 Hq115927 and Hal90039 

We obtained only identification spectra for Hall5927 and 
Hal90039, and both these spectra have low S/N. The ob- 
jects are classified as CV candidates, since their spectra show 
resolved Balmer emission lines, flat Balmer decrements, and 
possibly HeiiA4686 emission. However, better observations 
are needed to confirm the nature of these two objects. 



5 DISTANCE LIMITS AND CLASSIFICATION 



The semi-empirical donor sequence of iKniggd (|2006l ) pre- 
dicts absolute magnitudes of CV secondaries as a function 
of orbital period, and provides a useful technique for con- 
straining the distances of CVs. We have used observed Ks 
magnitudes (or lower limits on Ks), and the predicted ab- 
solute Ks magnitude^ of the secondaries in the systems 
for which we have period measurements, to find lower limits 
on their distances. Since the new CVs are at low Galactic 
latitudes, it is not really appropriate to neglect extinction. 
Therefore we took the total Galactic Nh along the line of 
sight to each of our objects from the Galactic H i map of 
iKalberla et al] (|2005l ). and estimated upper limits on Aks- 
We used re lations between Nh a nd Ay and between Ay and 
Ak^ from iPredehl fc SchmittI l|l995h and ICambresv et al.1 
(|2002h . The resulting lower limits on distances are listed in 
Table [U 

Ha092134 is in the period gap (the upper edge of t he pe- 
riod gap is not very clearly defined, but lKniggell2006l places 
it at at 3.18 h), although it is clearly accreting (see the 
light curve and spectra). We used the predicted Mks of a 
typical CV secondary at 3.18 h for the upper limit on its 
distance. If the secondary in Ha092134 differs from a typ- 
ical secondary in a CV at 3.18 h only in being of slightly 
lower mass, it would be fainter than we assume, and the dis- 
tance limit we give would be too high. On the other hand, 
the fact that 2MASS provides only a lower limit on Ks 
takes our limit in the opposite direction. 2MASS photometry 
also gives only limits on Ks for Ha073418, Ha092751, and 
Hq130559, implying that the lower limits on the distances 
of these three systems are conservative. The distance limits 
assume that the predicted luminosities of the secondaries 
are appropriate for our systems (i.e. that the secondaries 
are unevolved). This assumption is more likely to be valid 
for CVs at Port < 5h. 

The lower distance limits do not rule out the absolute 



^ The CIT magnitudes of iKnigeel 1I2OO6I) were t ransformed 
to th e 2MASS system using the prescription of ICarpenteH 
1I2OOII) . updated to reflect the final 2MASS data re- 
lease (the updated colour transformations are available at 
|http: //www . astro. cal tech.edu/'^jmc/2mass/v3/transformations/[ |. 
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magnitudes of quiescent dwarf novae (DNe) for any of these 
CVs, and therefore do not lead to firm classifications. 

A blue continuum and weak emission lines characterise 
the spectra of many NLs. The spectroscopic appearance of 
several of the new CVs indicate that they axe very likely NLs, 
with Ha092751 and Hall2921 being the clearest examples 
(see Fig. [21). 

The different photographic i?-band epochs, as well as 
the new observations presented here, provide good evidence 
of large amplitude variability for the following systems: 
Ha073418, Ha094409, Hal02442, and Hq163447. These 
data are, however, not sufficient to distinguish between, e.g., 
DN and VY Scl star behaviour. 



6 SUMMARY 

We have discovered 16 CV candidates by selecting emission 
line objects from the SHS, and obtained additional observa- 
tions for 14 of these systems, confirming their CV nature. 
Orbital periods were measured for 11 of the new CVs. All of 
these are long-period systems, and most have orbital periods 
in the range 3 to 4 h. The periods are listed in Table [T] Note 
that 6 of these periods were determined from aliased radial 
velocity curves, and may therefore only be correct to within 
~ 10% (the errors given in the table are for the strongest 
alias only). 

The aim of this study is to construct a new CV sam- 
ple with uniform selection criteria. Although the bright flux 
limit implies that the sample is biased against intrinsically 
faint CVs, there is no explicit second selection cut that com- 
pounds this bias (but note that there is an effective R — I 
cut, which will be discussed in Paper II). It is also the largest 
Ha-selected CV sample constructed to date. 

The blue, weak-lined spectra of Ha092751 and 
IIall2921 imply that they are probably both NLs. Given 
the orbital periods of our CVs, it is likely that many of 
them are SW Sex stars. Speciflcally, we have reason to sus- 
pect that Ha073418, Ha094409, Hq075648, and Hal22105 
are SW Sex stars, but confirmation is needed for all of them. 
IIq075648 and IIq122105 are unusual in displaying large 
variations in line profiles, which prevented us from measur- 
ing orbital periods. Hq:073418, Ha094409, Hal02442, and 
Hal63447 have been observed to display large amplitude 
variability. 

The secondary star is detected in the spectrum of 
Ha074208. We measure a spectral type of MO ± 1, and esti- 
mate that the secondary contributes between 40 and 80% of 
the flux in the wavelength range from ~ 5 700 to ~ 7 200 A. 
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